Introduction
CNS vasculitis in children can be primary or secondary to underlying infectious, immunological or collagen vascular diseases [1] . Cerebro-vascular complication in bacterial meningitis is a rare dreadful condition seen in 9-25% of cases [2] . They may present with intractable seizures, cognitive deficit, cranial nerve involvement, weakness or other focal neurological deficit. Community acquired staphylococcal meningitis is a rare entity in itself and can cause neurological complications leading to high [3] . Various treatment modalities have been used like IVIG, steroids, immunosuppressive agents to treat cerebral vasculitis and to prevent its long term complications [4] .
We discuss here our experience and difficulties in treating a rare staphylococcal meningitis with CNS vasculitis.
Case Report
A previously healthy 11 month old female child presented with fever for 2 days and multiple episodes of seizure. Seizure was aborted with 2 anticonvulsant but child continued to have altered sensorium and irritability. After initial stabilization she was shifted to PICU. She had no past h/o seizure, abnormal developmental milestone, repeated cough, cold or any congenital heart ailments. Initial blood investigation showed neutrophilic leukocytosis, high CRP (11.86mg/dl), and normal metabolic parameters. Blood culture was sent and she was started on Intra venous (IV) ceftriaxone. CSF study analysis showed CSF pleocytosis (cells-820 cells/mm3, 16% neutrophil, 94% Lymphocytes), CSF protein-102 mg/dl, and Sugar-40 mg/dl. Both CSF and blood culture showed growth of staphylococcus aureus. Following which vancomycin was added to antibiotic regimen. On Day 4 of treatment child had multiple seizures requiring further anticonvulsants with altered behavior and persistence of fever. MRI brain done showed meningeal enhancement with multiple acute infarcts involving bilateral deep and cortical watershed territories, bilateral temporal, occipital, right cerebellum, left vermis and left pons ( Figure-1) . MR angiography showed critical narrowing of right and left petrous part of internal carotid artery (ICA) (figure-2). Antibiotics were upgraded to IV Meropenem and vancomycin. IVIG was infused at 1gm/kg/day for 2 days as parents did not give consent for steroids in view of apparent exacerbation of severe bacterial infection. USG abdomen and pelvis showed no abnormalities, Echocardiography was done to rule out infective endocarditis, coagulation study was within normal limit, Immunoglobin levels were done before IVIG infusion and found to be within normal range. Immunological studies, ANCA, ANA, and Complements were negative. Gradually child showed marked clinical improvement with decreasing inflammatory markers, repeat blood culture after 2 weeks of antibiotic was negative and repeat CSF study showed decrease in cell count (40cells/mm3, all lymphocyte). CT angiography showed near complete occlusion of left distal ICA and partial occlusion of right ICA. Parents were offered treatment options of aspirin, low dose dexamethasone and low molecular weight Heparin (LMWH) for treatment of vasculitis but they only opted for aspirin. Child was discharged in good health with no focal neurological deficits after completion of 4 weeks IV antibiotics with oral aspirin and anticonvulsant. Repeat CT angiography done on follow up after 6 weeks showed complete revascularization of anterior circulation of brain with collateral circulation arising from basilar artery in the form of prominent bilateral posterior communicating arteries ( Figure-3 ) Currently the child is on regular follow up with us, neurologically normal on oral aspirin. 
Discussion
Community acquired staphylococcal meningitis is a relatively rare disease as most of the staphylococcal meningitis reported were post traumatic, post neurosurgical, catheter induced or extension of skin lesions [5] . Bacterial meningitis is associated with Sensorineural hearing loss, seizures, motor weakness, hydrocephalus, and cerebro vascular complication in early stages and may lead to mental retardation, cognitive, academic, and behavioral problems later [6] . Vascular complication in meningitis can be attributed by varied pathophysiology including arteritis, vascular spasm, thrombo-embolic, intraarterial thrombosis [7, 8] . This may lead to cerebral infarction and stroke in bacterial meningitis by 4-14 days of time. In our case child had intractable seizure and altered sensorium as early as day 5 of disease. MRI can identify bacterial meningitis and cerebral vasculitis with sensitivity of 90% based on findings including meningeal enhancement, white mater lesion, ischemic lesions, and arterial lesions [9] . Diffusion weighted MRI (DW-MRI) is more sensitive than T2W, Fluid Attenuation Inversion Recovery (FLAIR) sequence in identifying cerebral vascular lesions [10] . MR angiography is considered initial mode of investigation in diagnosis of CNS vasculitis but convention CT angiography is still more sensitive and considered gold standard in identifying CNS vasculitis [3] . In our case MRI clearly suggest meningeal enhancement with infarction affecting multiple areas involving cerebral hemisphere and cerebellum with MRA suggesting bilateral ICA involvement.
To date there has been no recommendation about the optimal treatment strategy of CNS vasculitis secondary bacterial infection in pediatric age group. Multiple treatment strategies including IVIG [11] , high dose methyl prednisolone with IV antibiotics [12] , immunosuppressive agents, anticoagulation, aspirin has been tried with variable results. American Heart Association/American Stroke Association recommends aspirin [13] while the Royal College of Physicians recommends anticoagulation (LMWH) [14] in treatment acute CNS vasculitis. It is worth mentioning that these recommendation has developed based on expert consensus rather than trial data.
Conclusion
Community acquired staphylococcus aureus meningitis is relatively rare entity but can present with dreadful complications like CNS vasculitis with long term neurological sequelae. MRI brain and MR angiography can identify CNS vasculitis with reasonable accuracy. However there is paucity of clinical trial based recommendation of treatment strategies in pediatric age group.
